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Abstract

The rapid increase in missing child cases has become a serious issue across many countries and requires
immediate technological intervention for faster identification and recovery. Traditional methods such as
police investigations, newspaper advertisements, public announcements, and manual database searches
are often slow, labor-intensive, and inefficient. These approaches depend heavily on human observation
and are unable to process large-scale surveillance data effectively. Recent advancements in Artificial
Intelligence (AI), Machine Learning (ML), and Deep Learning (DL) have created new opportunities for
solving complex real-world problems through automation and intelligent analysis. Facial recognition
systems powered by deep learning algorithms can identify individuals from images and video streams
with high accuracy even under challenging conditions. This paper presents an Al-based deep learning
system for missing child identification using facial recognition technologies. The proposed framework
uses Convolutional Neural Networks (CNNs), FaceNet, and ArcFace models for extracting unique facial
embeddings from child images and matching them against a centralized database. The system integrates
image preprocessing, feature extraction, similarity matching, real-time surveillance analysis, and
automated notification mechanisms to improve identification efficiency. When a new image is uploaded
through CCTV footage, surveillance cameras, or public submissions, the system processes the image,
extracts facial features, compares them with stored embeddings, and generates alerts if a potential match
is detected. The proposed system significantly reduces manual effort, improves recognition accuracy, and
enables real-time monitoring. Experimental analysis demonstrates that the framework provides efficient
identification performance even with large datasets and varying image conditions. The research highlights
the potential of deep learning and artificial intelligence in supporting law enforcement agencies and child

welfare organizations for locating missing children quickly and effectively.
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I. INTRODUCTION

Missing child incidents have become one of the
most alarming social and security concerns
worldwide. Every year, thousands of children
disappear because of kidnapping, trafficking,
family conflicts, accidental separation, and
criminal activities. The emotional,
psychological, and social impact on families and
society is extremely severe. In many cases,
delays in identifying and locating missing
children reduce the chances of successful
recovery. Therefore, there is a strong need for
intelligent technological systems that can
support law enforcement agencies in locating

children quickly and accurately.

Traditional approaches for identifying missing
children mainly rely on manual investigation
methods. Police departments distribute posters,
newspaper advertisements, television
announcements, and social media posts to
collect public information about missing
children. Although these approaches are useful,
they require extensive human involvement and
are highly time-consuming. In addition, manual
comparison of surveillance images and missing
child records becomes difficult when dealing
with large volumes of data. Existing methods
often fail to identify children when facial
appearance changes due to lighting conditions,

age progression, pose variations, or low-quality

images.
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Recent developments in Artificial Intelligence
(AI) and Deep Learning (DL) technologies have
revolutionized the field of image recognition and
facial analysis. Deep learning models can
automatically learn complex facial patterns from
images and identify individuals with high
precision. Convolutional Neural Networks
(CNNs) are particularly effective for extracting
facial features from digital images and
surveillance videos. These models are capable of
analyzing large-scale image datasets efficiently

and performing recognition tasks in real time.

Facial recognition systems have achieved
remarkable success in applications such as
biometric authentication, security surveillance,
criminal detection, and attendance systems.
Deep learning-based facial embedding models
such as FaceNet and ArcFace have significantly
improved face recognition accuracy by
generating discriminative feature vectors for
facial images [1], [2]. DeepFace demonstrated
that deep neural networks could achieve near-
human-level performance in face verification

tasks [3].

The proposed research introduces “Find Me AL”
an intelligent missing child identification system
based on deep learning and facial recognition
technologies. The system stores facial images of
missing children in a centralized database. When
new images are captured from CCTV footage or
uploaded through online platforms, the system

preprocesses the images, extracts facial
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embeddings, and compares them with existing

records using similarity matching algorithms.

The proposed framework automates the
identification process and minimizes the
dependency on manual investigation. It supports
real-time surveillance monitoring and generates
immediate alerts whenever a possible match is
identified. The integration of advanced deep
learning models improves recognition accuracy
even under difficult environmental conditions
such as poor lighting, image blur, and partial

facial occlusions.

The system aims to provide a scalable and
efficient  solution for  missing  child
identification. = By  combining artificial
intelligence, image processing, and automated
surveillance  technologies, the  proposed
framework can significantly enhance the
effectiveness of child recovery operations and

support public safety initiatives.

II. LITERATURE SURVEY

Facial recognition and deep learning
technologies have been extensively researched
over the past decade. Several researchers have
proposed models and frameworks for improving
face recognition accuracy and image processing

efficiency.

Schroff et al.introduced FaceNet, a deep
learning framework that maps facial images into

compact Euclidean embedding spaces using
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triplet loss functions [1]. The FaceNet
architecture generates embeddings where images
of the same individual are positioned close
together while embeddings of different
individuals remain far apart. This model
achieved outstanding performance in face
verification and clustering tasks and became one
of the most influential approaches in facial

recognition research.

Deng et al. proposed ArcFace, which improved
facial recognition performance by introducing
additive angular margin loss [2]. ArcFace
generates  highly  discriminative facial
embeddings by maximizing inter-class variation
and minimizing intra-class variation. The model
achieved state-of-the-art performance on several
benchmark datasets and significantly improved

recognition accuracy under varying facial

conditions.

Taigman et al. developed DeepFace, a deep
neural network architecture capable of achieving
near-human-level accuracy in face verification
tasks [3]. The research demonstrated that deep
neural networks combined with 3D facial
alignment techniques could significantly

improve facial recognition performance.

Parkhi et al. proposed deep convolutional neural
network architectures for face recognition
applications [4]. Their research emphasized the

importance of large-scale datasets and deep
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feature extraction techniques for improving

recognition accuracy.

Traditional missing child identification systems
mainly rely on centralized databases, manual
searches, and public reporting methods. Some
systems use basic facial recognition algorithms
such as Local Binary Pattern Histogram
(LBPH), Haar Cascades, and simple CNN
classifiers. However, these methods are
ineffective under challenging conditions such as
pose variations, illumination changes, low-

resolution images, and aging effects.

Several modern surveillance systems integrate
CCTV  monitoring and face detection
technologies. However, most of these systems
lack intelligent similarity matching and
automated notification mechanisms. Manual
verification is still required in many -cases,

reducing operational efficiency.

Recent advancements in deep learning, transfer
learning, and image embedding technologies
have enabled the development of more accurate
and scalable recognition systems. The proposed
research  integrates =~ CNN-based  feature
extraction, image preprocessing, embedding
generation, similarity matching, and real-time
surveillance  monitoring to develop a
comprehensive missing child identification

framework.

www.ijiemr.org

III. EXISTING SYSTEM

Existing systems for missing child identification
mainly depend on traditional investigation
techniques and semi-automated database
systems. Law enforcement agencies collect
missing child information from parents and
distribute  the details through posters,
newspapers, television announcements, and
social media platforms. Public reporting and
eyewitness accounts are used to locate missing

children.

Many organizations maintain centralized
databases containing missing child records.
These databases include information such as
name, age, gender, location, and photographs.
However, searching these databases is generally
performed manually using keyword filtering
techniques. Since the process depends heavily
on human effort, identification becomes slow

and inefficient.

Some facial recognition systems use traditional
computer vision methods such as Haar
Cascades, LBPH algorithms, and classical
machine learning classifiers. Although these
methods can detect and recognize faces under
controlled conditions, they fail when image
quality changes due to lighting conditions, facial
orientation, expression variation, and aging

effects.

Existing surveillance systems can capture

images from CCTV cameras installed in public
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locations such as railway stations, airports,
shopping malls, and bus stations. However, most
surveillance systems only perform face detection
and do not support intelligent matching with

missing child databases.

The major limitations of existing systems

include:

e Dependence on manual investigation

and human observation.

e Lack of  real-time monitoring
capabilities.
e Poor scalability for large image datasets.

e Low recognition accuracy under

uncontrolled conditions.

o Inability to process large-scale CCTV

footage automatically.

e Absence of intelligent facial embedding

and similarity matching mechanisms.

e Slow identification and response time.

These limitations motivate the need for an
intelligent Al-powered system capable of
performing automated missing child

identification efficiently.

IV. PROBLEM STATEMENT

The increasing number of missing child cases
requires rapid and intelligent identification
mechanisms. Traditional methods for locating
missing children are highly dependent on

manual investigation and public reporting,
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which are slow, labor-intensive, and error-prone.
Existing facial recognition systems are unable to
handle real-time surveillance data effectively
and often fail under varying environmental
conditions such as low image quality, facial pose

variations, lighting changes, and aging effects.

There is a need for a deep learning-based
automated system capable of identifying missing
children accurately from images and
surveillance footage while minimizing human
effort and reducing identification time. The
proposed research aims to develop a scalable
and intelligent facial recognition framework that
integrates image preprocessing, deep learning-
based feature extraction, similarity matching,

and automated alert generation.

V. PROPOSED SYSTEM

The proposed system introduces an Al-based
missing child identification framework using
deep learning and facial  recognition
technologies. The system automates the
identification process and significantly reduces

the dependency on manual investigation

techniques.

The proposed framework collects facial images
of missing children from authorized sources
such as police departments, parents, NGOs, and
child welfare organizations. These images are

preprocessed and stored in a centralized
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database along with child details such as name,

age, gender, location, and case information.

When a new image is captured through CCTV
footage or wuploaded through the system
interface, the image undergoes preprocessing
operations such as face detection, image
normalization, noise reduction, resizing, and
alignment. These operations improve image
quality and ensure better recognition

performance.

After preprocessing, deep learning models such
as FaceNet and ArcFace extract facial
embeddings from the image. These embeddings
represent unique facial characteristics in the
form of numerical vectors. The extracted vectors
are compared with stored embeddings in the
database using cosine similarity and K-Nearest
Neighbour (KNN) algorithms.

Cosine Similarity(4, B) = —t-
If the similarity score exceeds a predefined
threshold, the system identifies a potential match
and automatically generates notifications for
administrators and law enforcement agencies.
Alerts can be sent through SMS, email, and

dashboard notifications for immediate response.

The proposed system provides several

advantages:

e Faster and automated identification

process.

e Improved facial recognition accuracy.
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e Real-time CCTV surveillance
monitoring.
e Reduced manual effort and investigation

time.

e Scalability for handling large image

datasets.

e Intelligent similarity matching and

ranking mechanisms.

e Automated notification and alert

generation.

VI. METHODOLOGY

The proposed methodology consists of several
stages that work together to perform missing

child identification efficiently.

Initially, image datasets containing photographs
of missing children are collected from police
departments, NGOs, public datasets, and
authorized sources. Each image is associated
with child information such as age, gender,

location, and disappearance details.

The collected images undergo preprocessing
operations before being used for recognition
tasks. Image preprocessing improves image
quality and removes unwanted noise that may
affect recognition accuracy. The preprocessing
stage includes face detection, resizing, grayscale
conversion, normalization, cropping, and

alignment.
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Convolutional Neural Networks (CNNs) are
used for extracting facial features from images.
Pre-trained deep learning models such as
FaceNet and ArcFace generate high-dimensional
embedding vectors representing unique facial
characteristics. These embeddings capture
information such as facial contours, eye

distance, nose structure, and jawline patterns.

The generated facial embeddings are stored in a
centralized database. Whenever a new image is
uploaded into the system, the same
preprocessing and embedding extraction
operations are performed. Similarity matching
algorithms compare the input embedding with

stored embeddings in the database.

Cosine similarity and KNN algorithms calculate
similarity scores between vectors and identify
the closest matches. The system ranks potential
matches according to similarity scores and

returns the top matching results.

The proposed framework also supports real-time
surveillance monitoring. CCTV images captured
from public locations are continuously analyzed
for facial matching operations. Whenever a
potential match is identified, automated
notifications are generated for immediate

investigation and response.

VII. IMPLEMENTATION

The proposed system is implemented using

Python programming language and deep
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learning frameworks such as TensorFlow and
PyTorch. OpenCV is used for image
preprocessing and face detection operations.
Flask and Django frameworks are used for
developing the web interface and backend

services.

The implementation includes several modules
such as wuser authentication, missing child
registration, image preprocessing, feature
extraction, similarity —matching, database

management, and alert generation.

The user authentication module ensures secure
access to the system. Only authorized users such
as police officers, NGOs, and administrators are
allowed to upload and access missing child

records.

The image preprocessing module uses OpenCV
for detecting and cropping faces from uploaded
images. Image resizing, normalization, and
alignment techniques improve image quality

before feature extraction.

The feature extraction module uses CNN-based
deep learning models such as FaceNet and
ArcFace to generate facial embeddings. Transfer
learning techniques are used to reduce training
complexity and

improve recognition

performance.

The similarity matching module compares input
embeddings with database embeddings using

cosine similarity and KNN algorithms. The
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system retrieves the top matching results based

on similarity scores.

MongoDB and MySQL databases are used for
storing child records, image paths, metadata, and
embedding vectors. The database management
module supports real-time record updates and

efficient retrieval mechanisms.

The notification module generates automated
alerts whenever a potential match is identified.
Notifications are sent through SMS, email, and

dashboard systems to support immediate action.

VIII. RESULTS

The proposed system demonstrated effective
performance in identifying missing children
from uploaded images and surveillance footage.
Experimental analysis showed that CNN-based
feature extraction and facial embedding
techniques significantly improved recognition
accuracy compared with traditional facial

recognition methods.

The system successfully processed large image
datasets and generated matching results within a
short time. Real-time surveillance monitoring
enabled continuous face matching operations

using CCTV footage from public locations.

The  preprocessing  operations improved
recognition performance under varying lighting
conditions, image blur, and pose variations.

FaceNet and ArcFace models generated highly
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discriminative  embeddings that improved

similarity matching accuracy.

Performance evaluation metrics such as
accuracy, precision, recall, and Fl-score
demonstrated improved system reliability and
efficiency. The system also reduced false
positives and improved ranking performance for

potential matches.

The proposed framework significantly reduced
manual investigation time and improved the
overall efficiency of missing child identification

operations.

IX. CONCLUSION

This research presented an Al-based deep
learning  framework for missing child
identification =~ using  facial = recognition
technologies. The proposed system integrates
image preprocessing, CNN-based feature
extraction, facial embedding generation,
similarity matching, surveillance monitoring,

and automated alert mechanisms to improve

identification efficiency.

The use of advanced deep learning models such
as FaceNet and ArcFace significantly improved
facial recognition accuracy under varying
environmental  conditions. The proposed
framework reduced manual effort, minimized
identification time, and enabled real-time

monitoring using surveillance systems.
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The research demonstrated the effectiveness of
artificial  intelligence and deep learning
technologies in solving critical social challenges
related to missing child cases. The system
provides a scalable and intelligent platform
capable of supporting law enforcement agencies

and child welfare organizations.

Future enhancements such as live CCTV
integration, age progression models, FAISS-
based vector search optimization, cloud
deployment, and mobile application support can
further improve the system’s practical

deployment and large-scale performance.
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